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We establish a general theory for solving infinite-dimensional stochastic
differential equations (ISDE) with symmetry typically appearing in statistical mechanics. In
particular, we prove the pathwise uniqueness and the existence of the strong solution under a very
general framework. This method is novel, and regards the tail sigma field of the configuration space

as a boundary of the ISDE. Furthermore, if the tail sigma field is trivial, then a strong solution
exists. If the set of probability-one events is unique, then the pathwise uniqueness of solution
holds.

The method is effective for the ISDE with logarithmic interaction potentials, which appear in
random matrix theory.
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